Deep burn injuries lead to dermal damage that impairs the ability of the skin to heal and regenerate on its own. Skin autografting is considered the current gold standard of care, but lack of patient's own donor skin may require the temporary use of skin substitutes to promote wound healing, reduce pain, and prevent infection and abnormal scarring. These alternatives include donor skin allograft, xenograft, cultured epithelial cells and biosynthetic skin substitutes. Skin allograft is the use of skin from a genetically non-identical member of the same species as the recipient. Human deceased or live donor skin allografts represent a suitable and much used temporizing option for skin cover following severe burn injury until autografting is possible or re-harvesting of donor sites becomes available. Disadvantages of its use include the limited abundance and availability of donors, possible transmission of disease, the eventual rejection by the host and its
Introduction
The gold standard for burn wound coverage remains the autologous split-thickness skin graft. However, severe burn patients lack adequate skin donor sites to resurface their burn woundscalling for the use of skin substitutes to meet the shortfall. Skin substitutes are also referred to as artificial skin. In the broadest sense, a skin substitute is anything that substitutes for any of the skin functions. It may be synthetic or biological (1) . However, to be more than just a dressing, a biologic skin substitute should in some way be incorporated into the healing wound as happens with allografts and xenografts (2) . Cadaveric grafts and porcine grafts are skin substitutes that have been used clinically for several decades. Cadaveric or live donor skins are termed allografts, or homografts, because they are transplanted from one individual to another within the same species. Pig skin grafts are termed xenografts, or heterografts, because they are transplanted from an organism of one species to that of a different species.
The ideal skin substitute is nontoxic, has little or no antigenicity, is immunologically compatible, and does not transmit disease (2, 3) . Many products and techniques are available to the surgeon to aid in wound coverage and healing. These skin substitutes reduce bacterial count, minimize the loss of water, protein, and electrolytes, restore function; facilitate early motion, and provide coverage of vessels, tendons, and nerves to prevent desiccation. Donor skin may be prepared for use in several ways. They may be treated with glycerol and rapidly frozen with liquid nitrogen or they may be lyophilized and freezedried (4, 5) . Skin from a live donor does not require complex preparation or preservation. It can be used immediately after harvesting and provides a ready source of skin substitute. The closer the donor is related to the patient the lesser the immunological rejection process (6) . Both allografts and xenografts are biologic dressings only, are ultimately rejected by the patient's immune system, and need to be removed prior to definitive wound treatment or skin grafting. While xenografts are rejected before undergoing revascularization, allografts initially undergo revascularization but are typically rejected after approximately 10 days because of the strong antigenicity of skin (7) . The host-immune mechanism can be manipulated to prolong the interval from allograft application to rejection. Immunosuppressive agents have been employed to achieve this, including; alloantiserum, azothiaprine, antithymocyte globulin, and cyclosporine (8) (9) (10) (11) (12) (13) . Cyclosporine extends graft viability by suppressing T lymphocytes (13) . Firstset rejection is prevented by inhibiting donor-specific T cells, but second-set rejection proceeds in normal fashion, and future grafts from another donor are rejected (14) . The techniques of intermingling grafts and immunosuppressants extend the period that allografts can be left in contact with open wounds, allowing more time for regeneration of autogenous donor sites and decreasing the amount of allograft required for cover. Burns patients are immunosupressed (15) (16) (17) . The more severe the burn the greater the degree of immunosuppresion. Such burn patients will have rejection of the allografts delayed up to several weeks (18) . This phenomenon will obviate the need to use immunosuppressive drugs in severely burnt patients. We took advantage of this fact and performed live skin allograft in five patients without use of immunosuppressive drugs
Methods
Patients with severe burns of more than 40% surface area admitted at the Nyeri Provincial General Hospital between August 2010 and August 2014 were included in this study. These patients had been in the wards for more than three months being managed by wound dressing with silver sulfadiazine every 3 days. The wounds were well granulated but patients lacked skin donor sites for auto grafting. For the donors and recipients, a HIV negative status and hemoglobin level above 10 g/dl were considered appropriate. Donors were admitted the night before surgery. Surgery was performed in the same operating room by the same team. Skin was harvested from the donor using a Humby knife under spinal anesthesia. Once adequate skin was harvested it was meshed using a surgical blade and grafting performed on the burn patients. The donors were discharged on the first post operative day on oral analgesia and reviewed on the 14 th post operative day for dressing removal. The burn patients remained in hospital until fully healed. Ethical approval was obtained from the hospital administration for live allografting for all the patients and informed consent obtained from both patients and donors. In case of minors the parents provided consent.
Results
Five patients underwent live skin allografting between August 2010 and August 2014. There were three adults and two children. Three were male. Causes of burns included open flames in two and hot water, hot tea and petrol in one patient each. Both children and one adult had the mothers as skin donors (Figure 1 ), while two adults had their brothers as donors ( Figure  2 ). 
Recipient Outcome
Complete healing not requiring secondary grafting was seen in 3 patients (2 children, 1 adult) as shown in Figure 3 . One patient had normal acute graft rejection, which completed around 14th post operative day. She however had a well granulated bed and a reduced wound size. She underwent auto grafting on the 21st post operative day. One patient had hyper acute rejection of the allograft (Figure 4 ). There was more than 90% graft loss on the 5th post operative day and complete loss by 8th post operative day. Four out of 5 patients fully recovered and were discharged home. One patient had a poor outcome and requested transfer to a hospital near his home for nursing care. 
Donor Outcome
All donor sites showed full granulation on the 14th post operative day. None of the donor sites required dressings after the 14th post operative day. All donor sites were fully healed by 3 months post operative. No incident of keloids or hypertrophic scar was reported
Discussion
Severe burns of more than 30% surface area present a great challenge in management especially in rural Kenya. In the developed world, new techniques and devices have contributed to significantly improved functional and aesthetic results. The development of skin substitutes, along with stem cell therapies and tissue engineering that is used for such patients, is out of reach to the majority of rural Kenyan patients. This calls for use of a simple and affordable technique to achieve comparable results. Cadaveric allografts have been used as temporary skin cover in many parts of the world for many years. Donors are recruited before their death and the skin is harvested immediately after death. The skin is treated with glycerol and rapidly frozen with liquid nitrogen or they may be lyophilized and freeze-dried. It is then banked for later use (19) . Skin banking is an expensive undertaking and is not readily available in resource poor countries. There is no known skin bank in East Africa. This coupled with high cost of commercial artificial skin products has denied poor patients access to skin cover for those who need it most. Live skin allografts can adequately fill this gap. The abundance of donors and minimal pre operative preparation is ideal for the poor countries. It has been used successfully in some countries with good results though with very small number of patients reported (20) (21) (22) . Acceptability has been retarded by cultural beliefs and fear of contacting diseases (23) . However, with adequate pre operative counseling we were able to have full acceptance of the procedure from both donors and recipients. Since allografts are used as temporary skin cover, HLA typing is not necessary. It is expected that the skin will undergo normal acute rejection that starts from 8th day and completes by the 21st day. With immunosuppresion, rejection may be delayed to up to 3 months or more (24) . This is adequate time for a partial thickness burn to have healed. In case of a deep burn, the time is sufficient for the bed to have granulated enough for autografting. Patients with severe burns are immunosupressed and have rejection much delayed and hence show good outcome with allografting as demonstrated (25) .
Conclusion
Live skin allograft without medical immunosuppresion is an effective and safe option to be considered for providing skin cover in severe burns in developing countries with limited resources. With good counseling of donors and patients it can have a wide acceptance in our population. It should be part of the surgeon's reconstructive ladder for such extensive burns and can be a useful tool in rural Kenya where little option is available. It is easy to teach and requires minimal resources.
